Nasal administration of leptin dose-dependently increases dopamine and serotonin outflow in the rat nucleus accumbens.
Leptin is an anorexigenic hormone that acts via its receptor (LepR) to regulate the hypothalamic arcuate nucleus circuitry to mediate energy homeostasis and feeding behavior. Moreover, leptin decreases the reward value of natural and artificial rewards, and low levels of circulating leptin have been implicated in several mood disorders linking leptin to the mesolimbic system. Therefore, the purpose of this study was to assess whether and to what extent an acute intranasal application of leptin is able to modulate monoamine neurotransmitters in the nucleus accumbens (NAc). Microdialysis experiments were carried out in freely moving Wistar rats and in LepR-deficient Zucker rats (LepRfa/fa). Samples were analysed for the levels of dopamine (DA), serotonin (5-HT), and their metabolites using high-performance liquid chromatography with electrochemical detection. We show that in Wistar rats, nasal application of leptin dose-dependently increased extracellular DA and 5-HT levels in the NAc. By contrast, in the LepRfa/fa rats, nasal application of 0.12 mg/kg leptin failed to increase levels of either DA or 5-HT, but their metabolites (DOPAC and HIAA, respectively) were significantly decreased. In addition, leptin interaction with the melanocortin system was tested. Nasal co-administration of leptin and the melanocortin receptor antagonist, SHU9119, completely abolished the leptin-induced increase of both DA and 5-HT outflow in the NAc. These results indicate a marked leptin effect on the basal ganglia-related reward system involving melanocortin receptors.